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SHADOW AND REFLECTION 
IDENTIFICATION IN IMAGE CAPTURING 

DEVICES 

BACKGROUND 

[0001] Many of today’s camera devices have the ability to 
aid a photographer in focusing, White balancing, and/or 
adjusting shutter speed. For focusing, a camera may use ultra 
sound or infrared sensors to measure the distance betWeen a 

subject and the camera. For White balancing, the camera may 
digitally modify a color component of a picture to improve its 
quality. For adjusting shutter speed, the camera may deter 
mine the optimal exposure of photoelectric sensors to light 
Within the camera. Unfortunately, existing camera devices do 
not assist users in correcting many types of photographic 
problems. 

SUMMARY 

[0002] According to one aspect, a device may include an 
image capturing assembly to frame an image of a subject for 
capturing; and a processor to automatically identify a shadoW 
or a re?ection corresponding to a user of the device in the 
framed image. The image capturing assembly is con?gured to 
capture the image folloWing the automatic identi?cation of 
the shadoW or the re?ection. The processor is con?gured to 
perform one of: adjusting the image capturing assembly 
based on the automatic identi?cation of the shadoW or the 
re?ection prior to the capturing of the image, or modifying the 
captured image based on the automatic identi?cation of the 
shadoW or the re?ection. 

[0003] Additionally, a sensor may monitor characteristics 
of the device and the framed image, Where the automatically 
identifying the shadoW or the re?ection is based on the moni 
tored characteristics. 
[0004] Additionally, the sensor may include a motion sen 
sor for monitoring movement associated With the device, 
Where the processor is con?gured to determine Whether 
movement in at least a portion of the framed image corre 
sponds to the movement monitored by the motion sensor, and 
Where the processor is con?gured to identify the shadoW or 
re?ection When movement in at least a portion of the framed 
image corresponds to the movement monitored by the motion 
sensor. 

[0005] Additionally, the motion sensor may include an 
accelerometer, a gyroscope, or a virtual accelerometer. 
[0006] Additionally, the sensor may further include a dis 
tance meter to measure a distance from the device to the 
subject, Where the processor is con?gured to identify the 
shadoW or re?ection When movement in at least a portion of 
the framed image corresponds to the movement monitored by 
the motion sensor and further based on the measured distance. 

[0007] Additionally, the sensor may include a light direc 
tion sensor to determine a direction of light incident on the 
subject and a database to store shapes or silhouettes corre 
sponding to the user. The processor may be con?gured to 
identify shapes or silhouettes in the framed image; determine 
Whether an identi?ed shape or silhouette in the framed image 
matches one of the shapes or silhouettes stored in the data 
base; and automatically identify the shadoW or the re?ection 
corresponding to the user When the identi?ed shape or silhou 
ette in the framed image matches one of the shapes or silhou 
ettes stored in the database and further based on the direction 
of light incident on the subject. 
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[0008] Additionally, the image capturing assembly may 
include a lens assembly to receive the framed image and a 
vieW?nder or display to present the framed image to the user. 

[0009] Additionally, adjusting the image capturing assem 
bly based on the automatic identi?cation of the shadoW or the 
re?ection prior to the capturing of the image further includes 
presenting a noti?cation in the vieW?nder or display, the 
noti?cation indentifying the existence of the shadoW or 
re?ection. 

[0010] Additionally, the noti?cation may identify the loca 
tion of the shadoW or re?ection in the framed image. 

[0011] Additionally, adjusting the image capturing assem 
bly based on the automatic identi?cation of the shadoW or the 
re?ection prior to the capturing of the image further includes 
adjusting a ?ash associated With the device to reduce an effect 
of the shadoW or re?ection in the captured image. 
[0012] Additionally, adjusting the ?ash may include acti 
vating or increasing the ?ash When a shadoW is identi?ed and 
deactivating or decreasing the ?ash When a re?ection is iden 
ti?ed. 

[0013] Additionally, modifying the captured image based 
on the automatic identi?cation of the shadoW or the re?ection 
may include automatically editing the captured image to 
remove the shadoW or the re?ection. 

[0014] According to another aspect, a method may include 
framing an image for capturing in an image capturing device, 
Where the image includes a subject; automatically determin 
ing Whether a user-based artifact appears in the framed image; 
and notifying a user of the image capturing device When 
user-based artifacts appear in the framed image. 
[0015] Additionally, automatically determining Whether a 
user-based artifact appears in the framed image may include 
monitoring movement associated With the image capturing 
device; identifying movement in the framed image; determin 
ing Whether the movement in the framed image corresponds 
to the movement associated With the image capturing device; 
and determining that the framed image includes the user 
based artifact When the movement in the framed image cor 
responds to the movement associated With the image captur 
ing device. 
[0016] Additionally, monitoring movement of the image 
capture device may be performed by a motion sensor that 
includes an accelerometer, a gyroscope, or a virtual acceler 
ometer. 

[0017] Additionally, automatically determining Whether a 
user-based artifact appears in the framed image may include 
measuring a distance from the image capturing device to the 
subject; and determining that the framed image includes the 
user-based artifact When the movement in the framed image 
corresponds to the movement associated With the image cap 
turing device and further based on the measured distance. 

[0018] Additionally, automatically determining Whether a 
user-based artifact appears in the framed image may include 
storing a number of shapes or silhouettes associated With the 
user; determining a direction of light incident on the subject; 
identifying a shape or silhouette in the framed image; deter 
mining Whether the identi?ed shape or silhouette in the 
framed image matches one of the stored shapes or silhouettes 
associated With the user; and determining that the user-based 
artifact appears in the framed image When the identi?ed shape 
or silhouette in the framed image matches one of the stored 
shapes or silhouettes associated With the user and further 
based on the direction of light incident on the subject. 
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[0019] Additionally, the method may include capturing the 
framed image; automatically editing the captured image to 
reduce an effect of the user-based artifact on the captured 
image; and storing the captured image. 
[0020] According to yet another aspect, a device may 
include means for framing an image of a subject for captur 
ing; means for automatically identifying a shadoW corre 
sponding to a user of the device in the framed image; means 
for notifying the user about the identi?ed shadoW; means for 
capturing the framed image based on the identi?ed shadoW, 
such that effects of the identi?ed shadoW in the captured 
image are reduced; and means for storing the captured image. 
[0021] Additionally, the means for capturing the framed 
image based on the identi?ed shadoW, such that effects of the 
identi?ed shadoW in the captured image are reduced, may 
further include at least one of: means for adjusting a ?ash 
during capturing of the image to reduce the effects of the 
identi?ed shadoW; or means for automatically editing the 
captured image to remove the identi?ed shadoW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The accompanying draWings, Which are incorpo 
rated in and constitute a part of this speci?cation, illustrate 
one or more embodiments described herein and, together With 
the description, explain the embodiments. In the draWings: 
[0023] FIGS. 1A and 1B shoW an exemplary vieW?nder/ 
display of an exemplary device in Which concepts described 
herein may be implemented; 
[0024] FIGS. 2A and 2B are front and rear vieWs, respec 
tively, of an exemplary device in Which concepts described 
herein may be implemented; 
[0025] FIG. 3 is a block diagram ofexemplary components 
of the exemplary device of FIGS. 2A and 2B; 
[0026] FIG. 4 is a functional block diagram of the exem 
plary device of FIGS. 2A and 2B; 
[0027] FIGS. 5A and 5B are ?oWcharts of an exemplary 
process for automatically identifying a user’s shadoW or a 
re?ection in a subject image; 
[0028] FIGS. 6A and 6B are front and rear vieWs, respec 
tively, of another exemplary device in Which concepts 
described herein may be implemented; 
[0029] FIGS. 7A and 7B are illustration of the vieW?nder/ 
display of the device in FIGS. 2A and 2B; and 
[0030] FIG. 7C illustrates a captured image based on the 
process of FIG. 5. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0031] The folloWing detailed description refers to the 
accompanying draWings. The same reference numbers in dif 
ferent draWings may identify the same or similar elements. 
[0032] In implementations described herein, a device (e.g., 
a camera) may aid a user in taking pictures. In particular, the 
device may, using a variety of techniques, identify a shadoW 
and/ or re?ection (or other user-based artifact) associated With 
the user of the device in an image capture area. Once such a 
shadoW or re?ection is identi?ed, a variety of optional pro 
cessing steps may be performed. In one implementation, the 
user may be noti?ed of the presence of an unWanted shadoW 
or re?ection. In another implementation, a ?ash may be acti 
vated or modi?ed to remove the shadoW from an image taken 
by the device. Alternatively, use of a ?ash may be disabled or 
a noti?cation regarding consequences of ?ash use may be 
made When a re?ection is identi?ed. In still another imple 
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mentation, an image editing application may automatically 
retouch or edit a captured image to remove or reduce the 
effect of the shadoW or re?ection. 
[0033] For example, assume that a user Wishes to take a 
photographic shot of a speci?c subject, such as a person, an 
event, an inanimate object, etc. In preparing to take the shot, 
the user directs the device’s camera lens toWards the subject. 
Consistent With embodiments disclosed herein, the device 
may dynamically analyZe, prior to capturing of the image, the 
framed image area to be captured, and may dynamically 
identify shadoWs and/or re?ections that are associated With 
the user and Which the user may not Wish to have included in 
the captured image. 
[0034] In the event that a shadoW or re?ection is identi?ed, 
various steps may be taken to either notify a user of the 
possible effects of the visible shadoW or to ameliorate the 
effects automatically upon capturing of the image. 
[0035] FIGS. 1A and 1B shoW an exemplary vieW?nder/ 
display of an exemplary device in Which concepts described 
herein may be implemented. FIG. 1A shoWs a vieW?nder/ 
display 102 With a subject image 104.As discussed above, the 
camera may dynamically identify the existence of shadoW 
106 associated With the camera’s user. Once shadoW 106 has 
been identi?ed, the camera may capture subject image 104 
and, in one implementation, may automatically edit the cap 
tured image to remove (or substantially remove) shadoW 106, 
as illustrated in FIG. 1B. 
[0036] The term “image,” as used herein, may refer to a 
digital or an analog representation of visual information (e. g., 
a picture, a video, a photograph, animations, etc). The term 
“camera,” as used herein, may include a device that may 
capture images. For example, a digital camera may include an 
electronic device that may capture and store images electroni 
cally instead of using photographic ?lm. A digital camera 
may be multifunctional, With some devices capable of record 
ing sound and/or images. A “subject,” as the term is used 
herein, is to be broadly interpreted to include any person, 
place, and/or thing capable of being captured as an image. 
The term “subject image” may refer to an image of a subject. 
The term “frame” may refer to a closed, often rectangular, 
border of lines or edges (physical or logical) that enclose the 
picture of a subject. 

Exemplary Device 

[0037] FIGS. 2A and 2B are front and rear vieWs, respec 
tively, of an exemplary device 200 in Which concepts 
described herein may be implemented. In this implementa 
tion, device 200 may take the form of a camera (e.g., a 
standard 35 mm or digital camera).As shoWn in FIGS. 2A and 
2B, device 200 may include a button 202, a vieW?nder/dis 
play 204, a lens assembly 206, sensors 208, a ?ash 210, 
housing 212, and display 214. Button 202 may permit the user 
to interact With device 200 to cause device 200 to perform one 
or more operations, such as taking a picture. Vrew?nder/ 
display 204 may provide visual information to the user, such 
as an image of a vieW, video images, pictures, etc. Lens 
assembly 206 may include an image capturing assembly for 
manipulating light rays from a given or a selected range, so 
that images in the range can be captured in a desired manner. 
Sensors 208 may collect and provide, to device 200, informa 
tion (e.g., acoustic, infrared, etc.) that may be used to aid the 
user in capturing images. For example, sensors 208 may 
provide acoustic information that may be used for automati 
cally focusing an image. Flash 210 may include any type of 
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?ash unit used in cameras and may provide illumination for 
taking pictures. Housing 212 may provide a casing for com 
ponents of device 200 and may protect the components from 
outside elements. Display 214 may provide a larger visual 
area for presenting the contents of vieW?nder/display 204 as 
Well as providing visual feedback regarding previously cap 
tured images or other information. 
[0038] FIG. 3 is a block diagram ofexemplary components 
of device 200. The term “component,” as used herein, may 
refer to hardWare component, a softWare component, or a 
combination of the tWo. As shoWn, device 200 may include a 
memory 302, a processing unit 304, a vieW?nder/ display 306, 
a lens assembly 308, sensors 310, and other input/output 
components 312. In other implementations, device 200 may 
include more, feWer, or different components. 
[0039] Memory 302 may include static memory, such as 
read only memory (ROM), and/ or dynamic memory, such as 
random access memory (RAM), or onboard cache, for storing 
data and machine-readable instructions. Memory 302 may 
also include storage devices, such as a ?oppy disk, CD ROM, 
CD read/Write (R/W) disc, and/or ?ash memory, as Well as 
other types of storage devices. Processing unit 304 may 
include a processor, a microprocessor, an Application Spe 
ci?c Integrated Circuit (ASIC), a Field Programmable Gate 
Array (FPGA), and/or other processing logic capable of con 
trolling device 200. 
[0040] VieW?nder/display 306 may include a component 
that can display signals generated by device 200 as images on 
a screen and/or that can accept inputs in the form of taps or 
touches on the screen. For example, vieW?nder/display 306 
may provide a WindoW through Which the user may vieW 
images that are received from lens assembly 308. Examples 
of vieW?nder/display 306 include an optical vieW?nder (e.g., 
a reversed telescope), liquid crystal display (LCD), organic 
light-emitting diode (OLED) display, surface-conduction 
electron-emitter display (SED), plasma display, ?eld emis 
sion display (FED), bistable display, and/ or a touch screen. In 
an alternative implementation, device 200 may include dis 
play 214 for enabling users to previeW images that are 
received from lens assembly 308 prior to capturing. Subse 
quent to image capturing, display 214 may alloW for revieW of 
the captured image. 
[0041] Lens assembly 308 may include a component for 
manipulating light rays from a given or a selected range, so 
that images in the range can be captured in a desired manner 
(e. g., a Zoom lens, a Wide-angle lens, etc.). Lens assembly 308 
may be controlled manually and/or electromechanically by 
processing unit 304 to obtain the correct focus, span, and 
magni?cation (i.e., Zoom) of the subject image and to provide 
a proper exposure. 

[0042] Sensors 310 may include one or more devices for 
obtaining information related to image, luminance, focus, 
Zoom, sound, distance, movement of device 200, and/or ori 
entation of device 200. Sensors 310 may provide the infor 
mation to processing unit 304, so that processing unit 304 
may control lens assembly 308 and/ or other components that 
together form an image capturing assembly. Examples of 
sensors 310 may include a complementary metal-oxide-semi 
conductor (CMOS) sensor and/or charge-coupled device 
(CCD) sensor for sensing light, a gyroscope for sensing the 
orientation of device 200, an accelerometer for sensing move 
ment of device 200, an infrared signal sensor or an ultrasound 
sensor for measuring a distance from a subject to device 200, 
a microphone; etc. Other input/output components 312 may 
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include components for converting physical events or phe 
nomena to and/or from digital signals that pertain to device 
200. Examples of other input/output components 312 may 
include a ?ash, button, mouse, speaker, microphone, Univer 
sal Serial Bus (U SB) port, IEEE 1394 (e.g., FireWire®) inter 
face, etc. 
[0043] In other implementations, device 200 may include 
other components, such as a netWork interface. If included in 
device 200, the netWork interface may include any trans 
ceiver-like mechanism that enables device 200 to communi 
cate With other devices and/or systems. For example, the 
netWork interface may include mechanisms for communicat 
ing via a netWork, such as the Internet, a terrestrial Wireless 
netWork (e. g., Wireless local area netWork (WLAN)), a satel 
lite-based netWork, etc. Additionally or alternatively, the net 
Work interface may include a modem, an Ethernet interface to 
a local area netWork (LAN), and/ or an interface/connection 
for connecting device 200 to other devices (e. g., a Bluetooth 
interface). 
[0044] FIG. 4 is a functional block diagram of device 200. 
As shoWn, device 200 may include a database 402, image 
processing logic 404, shadoW/re?ection identi?cation logic 
406, and/or image capturing logic 408. Depending on the 
particular implementation, device 200 may include feWer, 
additional, or different types of functional blocks than those 
illustrated in FIG. 4. 

[0045] Database 402 may be included in memory 302 (FIG. 
3) and act as an information repository for the components of 
device 200. For example, in one implementation, database 
402 may store or maintain images (e.g., pictures, video clips, 
etc.) that may be stored and/or accessed by image processing 
logic 404 and/or shadoW/re?ection identi?cation logic 406. 
In another example, database 402 may store or maintain audio 
?les (e.g., audio clips, ring tones, etc.). 
[0046] Image processing logic 404 may include hardWare 
and/or softWare for processing images before/after the 
images are captured, such as, for example, in response to 
shad/re?ection identi?cation by shadoW/ re?ection identi?ca 
tion logic 406. For example, image processing logic 404 may 
automatically edit a captured image to remove or ameliorate 
an indenti?ed shadoW or re?ection. In another example, 
image processing logic 404 may activate, deactivate, or adjust 
a ?ash associatedWith device 200 to reduce an effect resulting 
from an identi?ed shadoW or re?ection. 

[0047] ShadoW/re?ection identi?cation logic 406 may 
include hardWare and/or softWare for identifying the exist 
ence of shadoWs or re?ections associated With the user of 
device 200. For example, as Will be discussed in additional 
detail beloW, shadoW/re?ection identi?cation logic 406 may 
use inputs from various ones of sensors 310 to identify the 
user’s shadoW or re?ection. 

[0048] In one implementation, shadoW/re?ection identi? 
cation logic 406 may monitor a motion of device 200 using, 
for example, an accelerometer or gyroscope. In other imple 
mentations, device motion may be determined based on 
image analysis, such as by a camera assembly or other image 
capture device, Without relying on additional accelerometer 
or gyroscope-based sensors. Such an implementation may be 
referred to as a “virtual accelerometer.” ShadoW/re?ection 
identi?cation logic 406 may simultaneously analyZe the sub 
ject image provided by lens assembly 308 for elements shar 
ing substantially similar movement characteristics. For 
example, a user’s shaking or moving hand (or hands) may 
cause device 200 to move, the movement being sensed by the 
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accelerometer or gyroscope (e.g., by sensors 310). Similarly, 
in the event that the user’s shadoW or re?ection is in the 
subject image, the user’s movement of device 200 may also 
cause a portion of the subject image to also move in a sub 
stantially similar manner, this movement being captured via 
lens assembly 308. Additionally, shadoW/re?ection identi? 
cation logic 406 may use a distance to the subject determined 
by a distance metering sensor. By comparing the movement 
experienced by device 200 With the image movement cap 
tured by lens assembly 308 and adjusted for the measured 
distance to the subject, shadoW/re?ection identi?cation logic 
406 may determine that the portion of the subject image 
sharing the movement is associated With the user of device 
200. 

[0049] In one implementation, movement and/or orienta 
tion of device 200 may be determined by monitoring the 
actual coordinates for the device 200 in a tWo-dimensional 
coordinate system compared to reference coordinates indica 
tive of a reference position for the device 200. Such a refer 
ence position may, for example, be indicative of the “land 
scape” orientation of device 200. There are many Ways in 
Which such movement sensing may be realized. For example, 
sensors 310 may include tWo accelerometers, one for the 
horizontal and one for the vertical axis. These accelerometers 
may detect a total external force exerted on each accelerom 
eter (in both horizontal and vertical axes, respectively). A 
reference position for the device 200 may then be de?ned as 
the position in Which the accelerometer for the horizontal axis 
detects only the earth’s gravity as the external force and Where 
the gravity is perpendicular to the longitudinal direction of the 
accelerometer, While the gravity for the accelerometer for the 
vertical axis is directed in the longitudinal direction of that 
accelerometer. It is also possible to only use one accelerom 
eter to determine the orientation of the device 200. Details 
about the functioning principle of an accelerometer Will not 
be elaborated here, since they are knoWn to the skilled person. 
In addition to, or as alternatives to, one or more accelerom 

eters, other types of movement sensing units may be used, 
such as gyroscopes, for example. 

[0050] In another embodiment, shadoW/re?ection identi? 
cation logic 406 may monitor the subject image for predeter 
mined shapes or silhouettes. For example, shadoW/re?ection 
identi?cation logic 406 may compare shapes and/or images 
visible through lens assembly 308 to shapes stored in a data 
base (e.g., database 402) corresponding to the user, such as 
images of the user’s silhouette or dimension information 
associated With device 200. When shadoW/re?ection identi 
?cation logic 406 determines a likely match to a stored shape 
or silhouette, shadoW/re?ection identi?cation logic 406 may 
additionally determine Whether the vieWed image corre 
sponds to the identi?ed shape or silhouette by determining a 
direction of light source in combination With a distance to the 
image identi?ed by an distance metering sensor (e.g., in sen 
sors 308). Based on the results of these determinations, 
shadoW/re?ection identi?cation logic 406 may determine 
Whether the subject image includes a shadoW or re?ection 
corresponding to the user. In another implementation, 
shadoW/ silhouette recognition may be made based on Fourier 
descriptors associated With the image (see, for example, 
“Human Silhouette Recognition With Fourier Descriptors” by 
Diaz De Leon et al. (as found in 15th International Confer 
ence on Pattern Recognition, September 2000, 709-712 vol. 
3). 
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[0051] In some implementations, the determination regard 
ing the direction of the light source may be made based on 
other ones of sensors 308, such as an additional (e.g., front 
facing) camera light detecting assembly, a clock, a global 
positioning system for determining a geographic location of 
device 200, etc. 
[0052] Once an initial shadoW/re?ection portion of the sub 
ject image is identi?ed, shadoW/re?ection identi?cation logic 
406 may then determine other portions of the subject image 
that corresponds to the user, for example, by identifying por 
tions of the subject image optically similar to the identi?ed 
portion. Once the shadoW/re?ection is identi?ed, shadoW/ 
re?ection identi?cation logic 406 may determine Whether the 
identi?ed shadoW/re?ection is a shadoW or a re?ection. For 
example, in one implementation, shadoW/re?ection identi? 
cation logic 406 may blink or periodically activate an IR 
metering sensor or LED (e.g., an LED used to indicate camera 
activity). ShadoW/re?ection identi?cation logic 406 may 
monitor for return blinks or ?ashes (Whether visible or in the 
IR spectrum) and, if corresponding blinks having at least a 
threshold intensity are re?ected back, it may be determined 
that the image includes a re?ection. 
[0053] Once the shadoW or re?ection is identi?ed and char 
acterized, shadoW/re?ection identi?cation logic 406 may per 
form several different actions based on device con?guration 
settings and/or user preferences. For example, processing 
unit 304 may notify the user, e.g., via vieW?nder 204 and/or 
display 214, that a shadoW or re?ection has been identi?ed 
and may visually indicate on vieW?nder 204 and/or display 
214 the area identi?ed as including the shadoW or re?ection. 
In another implementation, shadoW/re?ection identi?cation 
logic 406 may forWard information regarding the identi?ed 
shadoW/re?ection to image processing logic 404 upon cap 
ture of the subject image by image capturing logic 408 to 
enable image processing logic 404 to edit or retouch a cap 
tured image to remove or recue the appearance of the identi 
?ed shadoW/re?ection. 
[0054] Image capturing logic 408 may include hardWare 
and/or softWare for capturing the subject image at a point in 
time requested by the user. For example, image capturing 
logic 408 may capture and store (e.g., in database 402) the 
subject image visible via lens assembly 308 When the user 
depresses button 202. Alternatively, image capturing logic 
408 may capture and store (e.g., in database 402) the subject 
image visible via lens assembly 308 at a predetermined time 
after the user depresses button 202 or in a series of sequential 
images. 

Exemplary Processes for Identifying 
ShadoWs/Re?ections 

[0055] FIGS. 5A-5B shoW an exemplary process 500 for 
automatically identifying a user’s shadoW or a re?ection in a 
subject image. In one implementation, process 500 may be 
performed by shadoW/re?ection identi?cation logic 406. In 
another implementation, some or all of process 500 may be 
performed by another component of device 200, such as, for 
example, image processing logic 404, or processing unit 304. 
[0056] As illustrated in FIG. 5A, process 500 may begin 
With device 200 becoming activated or poWered on (block 
502). In an alternative embodiment, process 500 may begin 
upon determination that a user is likely to capture an image. 
For example, factors such as hoW much device 200 is shaking 
or moving, the orientation of device 200, the amount of light 
that is detected by sensors 310, a detection of a subject image 
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Within a frame, etc., may be used to determine that the user is 
likely to capture an image. By restricting the process 500 to 
instances Where image capturing is likely, unnecessary image 
analysis and processing may be reduced or eliminated. 

[0057] ShadoW/re?ection identi?cation logic 406 may 
monitor a motion of device 200 using, for example, an accel 
erometer or gyroscope (block 504). ShadoW/re?ection iden 
ti?cation logic 406 may simultaneously (or substantially 
simultaneously) analyZe the subject image provided by lens 
assembly 308 for elements sharing substantially similar 
movement characteristics (block 506). For example, a pan 
ning movement performed by the user (e. g., a lateral or rota 
tional movement of the user) may cause device 200 to move 
in a similar or correlated manner. The movement of device 

200 may be sensed by the accelerometer or gyroscope (e.g., 
by sensors 310). Similarly, in the event that the user’s shadoW 
or re?ection is in the subject image, the user’s movement of 
device 200 (e.g., the panning movement) may also cause a 
portion of the subject image to move in a substantially similar 
manner, this movement being captured by or “visible” to 
device shadoW/re?ection identi?cation logic 406 via lens 
assembly 308. 
[0058] ShadoW/re?ection identi?cation logic 406 may 
monitor a distance to the subject (block 508). For example, a 
distance metering sensor included in sensors 310 may enable 
shadoW/re?ection identi?cation logic 406 to accurately 
monitor a distance to the subject visible to lens assembly 308. 
In some implementations, the distance metering sensor may 
include an infra-red distance metering sensor that monitors or 
determines subject distance based on an infrared signal emit 
ted by the infrared distance metering sensor. Infrared signal 
emitters and sensors are often used in active autofocus assem 

blies for camera devices. 

[0059] ShadoW/re?ection identi?cation logic 406 may 
compare the motion monitored in block 504 With the motion 
observed in block 506 based on the distance identi?ed in 
block 508 to determine Whether an image capture area 
includes a shadoW or re?ection of the user (block 510). In one 
embodiment, the determination of Whether a shadoW or 
re?ection of the user is found in the image capture area is 
based on a calculated probability. For example, shadoW/re 
?ection identi?cation logic 406 may calculate a probability of 
80% that the subject image area includes a shadoW or re?ec 
tion. The determination of Whether a probability of 80% 
should result in additional shadoW/re?ection amelioration 
processing may be based on a threshold value associated With 
this calculation. In some implementations, such a threshold 
may be set by the device manufacturer, While in other imple 
mentations, the threshold may be user-de?ned. Such a user 
de?nition may be characterized as more aggressive or less 
aggressive shadoW/re?ection identi?cation. 
[0060] If no shadoW or re?ection is identi?ed (that is, the 
probability of a shadoW or re?ection is beloW the predeter 
mined threshold) (block 510iNO), process 500 may pro 
ceed to block 518 for capturing of the image Without addi 
tional pre-capture or post-capture shadoW/re?ection related 
processing. HoWever, if a shadoW or re?ection has been iden 
ti?ed (block 510iYES), it may be determined Whether the 
identi?ed shadoW/re?ection is l.) a shadoW or 2.) a re?ection 
(block 512). As brie?y described above, re?ectivity associ 
ated With the identi?ed shadoW/re?ection may be used to 
determine Whether the shadoW/re?ection is a shadoW or a 
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re?ection. For example, re?ections of a blinking IR metering 
light or other LED may be used to determine Whether the 
image includes a re?ection. 
[0061] If it is determined that the shadoW/re?ection is a 
re?ection (block 512iREF.), shadoW/re?ection identi?ca 
tion logic 406 may notify the user (e.g., via vieW?nder 204 
and/or display 214 that the user’s re?ection is present in the 
image capture area (block 514). In one implementation, 
shadoW/re?ection identi?cation logic 406 may particularly 
identify the portion of the subject image that includes the 
re?ection. Additionally, shadoW/re?ection identi?cation 
logic 406 may disable the use of ?ash by image capturing 
logic 408, or alternatively, reduce the intensity of the ?ash in 
order to prevent the re?ected ?ash from appearing in the 
capture image (block 516). 
[0062] Image capturing logic 408 may capture the image in 
the image capture area upon user command (block 518). For 
example, as described above, the user may depress button 202 
thereby instructing device 200 to capture the image present in 
the image capture area. The capture image may be stored in, 
for example, database 402, of device 200 (block 520) 
[0063] In the event that a shadoW Was identi?ed (block 
512iSHAD.), shadoW/re?ection identi?cation logic 406 
may notify the user (e.g., via vieW?nder 204 and/or display 
214 that the user’s shadoW is present in the image capture area 
(block 522). In one implementation, shadoW/re?ection iden 
ti?cation logic 406 may particularly identify the portion of 
the subject image that includes the identi?ed shadoW. Addi 
tionally, shadow/re?ection identi?cation logic 406 may 
enable the use of ?ash by image capturing logic 408, or 
alternatively, increase or modify the intensity of the ?ash in 
order to reduce the appearance of the identi?ed shadoW in a 
capture image (block 524). 
[0064] Image capturing logic 408 may capture the image in 
the image capture area upon user command (block 526). 
Image processing logic 404 may automatically retouch or edit 
the captured image to reduce or eliminate the appearance of 
the identi?ed shadoW in the capture image (block 528). For 
example, a cloning tool may be used to replace portions of the 
identi?ed shadoW With similar neighboring portions of the 
captured image that are not covered by the identi?ed shadoW. 
Alternatively, image processing logic 404 may increase a 
brightness of portions of the captured image affected by the 
identi?ed image to reduce the effect of the shadoW. The 
above-described image processing techniques are provided 
for exemplary purposes only. Any suitable image processing 
techniques may be used for reducing the effect of the identi 
?ed shadoW in the capture image. Following image editing, 
process 500 may proceed to block 520 for storing of the 
captured image. 
[0065] In an alternative embodiment, process blocks 504 
510 may include the process blocks depicted in FIG. 5B. As 
shoWn in FIG. 6, process blocks 504-510 may include deter 
mining a direction of the light source incident on the subject 
image in the image capture area (block 530). In some imple 
mentations, the determination regarding the direction of the 
light source may be made based on other ones of sensors 308, 
such as an additional (e.g., front facing) camera or light 
detecting assembly, a clock (to determine time of date and 
position of sun), a global positioning system for determining 
a geographic location or orientation of device 200, etc. 
[0066] ShadoW/re?ection identifying logic 406 may iden 
tify shapes and/or silhouette’s in the image capture area that 
correspond to previously stored reference shapes or silhou 
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ettes (block 532). For example, shadoW/re?ection identi?ca 
tion logic 406 may compare shapes and/or images visible 
through lens assembly 308 to shapes stored in database 402 
corresponding to the user, such as images of the user’s sil 
houette or dimension information associated With device 200. 
When shadoW/re?ection identi?cation logic 406 determines a 
likely match to a stored shape or silhouette, shadoW/re?ection 
identi?cation logic 406 may compare the identi?ed shapes or 
silhouette With the identi?ed light source direction (block 
534). ShadoW/re?ection identi?cation logic 406 may deter 
mine Whether a shadoW or re?ection corresponding to the 
user is vieWable in the image capture area based on the com 

parison of block 534 (block 536). 
[0067] If no shadoW or re?ection is identi?ed (that is, the 
probability of a shadoW or re?ection is beloW the predeter 

mined threshold) (block 536iNO), process 500 may pro 
ceed to block 518 of FIG. 5A for capturing of the image 
Without additional pre-capture or post-capture shadoW/re 
?ection related processing. HoWever, if a shadoW or re?ection 
has been identi?ed (block 536iYES), process 500 may pro 
ceed to block 512 of FIG. 5A for determination regarding 
Whether the identi?ed shadoW/re?ection is l.) a shadoW or 2.) 
a re?ection. 

Alternative Implementation 

[0068] FIGS. 6A and 6B are front and rear vieWs, respec 
tively, of another exemplary device 600 in Which concepts 
described herein may be implemented. In the implementation 
shoWn, device 600 may include any of the folloWing devices 
that have the ability to or are adapted to capture or process 
images (e.g., a video clip, a photograph, etc): a telephone, 
such as a radio telephone or a mobile telephone; a personal 
communications system (PCS) terminal that may combine a 
cellular radiotelephone With, data processing, facsimile, and/ 
or data communications capabilities; an electronic notepad; a 
laptop; a personal computer (PC); a personal digital assistant 
(PDA) that can include a telephone; a video camera; a Web 
enabled camera or Webcam; a global positioning system 
(GPS) navigation device; a portable gaming device; a video 
conferencing system device; or another type of computa 
tional or communication device With the ability to process 
images. 
[0069] As shoWn, device 600 may include a speaker 602, a 
display 604, control buttons 606, a keypad 608, a microphone 
610, sensors 612, a lens assembly 614, a ?ash 616, and hous 
ing 618. Speaker 602 may provide audible information to a 
user of device 600. Display 604 may provide visual informa 
tion to the user, such as video images or pictures. Control 
buttons 606 may permit the user to interact With device 600 to 
cause device 600 to perform one or more operations, such as 

place or receive a telephone call. Keypad 608 may include a 
standard telephone keypad. Microphone 610 may receive 
audible information from the user. Sensors 612 may collect 
and provide, to device 600, information (e.g., acoustic, infra 
red, etc.) that is used to aid the user in capturing images. Lens 
assembly 614 may include a device for manipulating light 
rays from a given or a selected range, so that images in the 
range can be captured in a desired manner. Flash 616 may 
include any type of ?ash unit used in cameras and may pro 
vide illumination for taking pictures. Housing 618 may pro 
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vide a casing for components of device 600 and may protect 
the components from outside elements. 

EXAMPLE 

[0070] The folloWing example illustrates processes 
involved in automatic timing of a photographic shot, With 
reference to FIGS. 7A through 7C. The example is consistent 
With exemplary process 500 described above With respect to 
FIGS. 5A and 5B. 
[0071] In FIG. 7A, a user has activated device 200 and has 
framed an image 700 in vieW?nder/display 705. Image 700 
includes an image subject 710 (i.e., the tomato plant). VieW 
?nder/display 705 includes a ?ash status indication 715 that 
indicates that the device 200’s ?ash is initially inactive. As 
shoWn in FIG. 7A, image 700 appears to include a shadoW 
720. 
[0072] As set forth in detail above With respect to FIGS. 5A 
ad 5B, device 200 may automatically analyZe image 700 in 
vieW?nder/display 705 to determine the existence of shadoW 
720. For example, shadoW/re?ection identi?cation logic 406 
may analyZe movement of device 200 relative to movement of 
elements of image 700.Alternatively, shadoW/re?ection iden 
ti?cation logic 406 may compare elements of image 700 
against previously stored shapes or silhouettes corresponding 
to the user. Assume for the purposes of this example, that 
shadoW/re?ection identi?cation logic 406 has identi?ed 
shadoW 720. 
[0073] As shoWn in FIG. 7B, device 200 may notify the user 
via vieW?nder/ display 705 that shadoW 720 has been identi 
?ed. For example, a “shadoW identi?ed” noti?cation 725 may 
be provided in vieW?nder/display 705 to inform the user that 
the shadoW has been identi?ed. Additionally, an indication 
730 regarding the location of the identi?ed shadoW may also 
be provided in vieW?nder/display 705 to assist the user in 
determining an appropriate response. In addition to notifying 
the user, device 200 may also activate the ?ash as indicated by 
?ash indicator 715 in FIG. 5B. Activating the ?ash may 
reduce or eliminate the presence of shadoW 720 in a captured 
image. 
[0074] In response to the ?ash activation in combination 
With additional image processing described above, a captured 
image 735 (as illustrated in FIG. 7C) may include a shadoW 
740 having a signi?cantly reduced intensity. In additional 
embodiments, the image processing described above may 
result in the elimination of shadoW 740. 

Conclusion 

[0075] The foregoing description of implementations pro 
vides illustration, but is not intended to be exhaustive or to 
limit the implementations to the precise form disclosed. 
Modi?cations and variations are possible in light of the above 
teachings or may be acquired from practice of the teachings. 
[0076] For example, While a series of blocks has been 
described With regard to an exemplary process illustrated in 
FIGS. 5A and 5B, the order of the blocks may be modi?ed in 
other implementations. In addition, non-dependent blocks 
may represent acts that can be performed in parallel to other 
blocks. 
[0077] It Will be apparent that aspects described herein may 
be implemented in many different forms of softWare, ?rm 
Ware, and hardWare in the implementations illustrated in the 
?gures. The actual softWare code or specialiZed control hard 
Ware used to implement aspects does not limit the invention. 
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Thus, the operation and behavior of the aspects Were 
described Without reference to the speci?c software codeiit 
being understood that softWare and control hardWare can be 
designed to implement the aspects based on the description 
herein. 
[0078] It should be emphasized that the term “comprises/ 
comprising” When used in this speci?cation is taken to 
specify the presence of stated features, integers, steps or 
components but does not preclude the presence or addition of 
one or more other features, integers, steps, components, or 
groups thereof. 
[0079] Further, certain portions of the implementations 
have been described as “logic” that performs one or more 
functions. This logic may include hardWare, such as a pro 
cessor, an application speci?c integrated circuit, or a ?eld 
programmable gate array, softWare, or a combination of hard 
Ware and softWare. 

[0080] Even though particular combinations of features are 
recited in the claims and/or disclosed in the speci?cation, 
these combinations are not intended to limit the invention. In 
fact, many of these features may be combined in Ways not 
speci?cally recited in the claims and/ or disclosed in the speci 
?cation. 
[0081] No element, act, or instruction used in the present 
application should be construed as critical or essential to the 
implementations described herein unless explicitly described 
as such. Also, as used herein, the article “a” is intended to 
include one or more items. Where one item is intended, the 
term “one” or similar language is used. Further, the phrase 
“based on” is intended to mean “based, at least in part, on” 
unless explicitly stated otherWise. 

What is claimed is: 
1. A device comprising: 
an image capturing assembly to frame an image of a subject 

for capturing; and 
a processor to automatically identify a shadoW or a re?ec 

tion corresponding to a user of the device in the framed 
image, 

Where the image capturing assembly is con?gured to cap 
ture the image folloWing the automatic identi?cation of 
the shadoW or the re?ection, 

Where the processor is con?gured to perform one of: 
adjusting the image capturing assembly based on the 

automatic identi?cation of the shadoW or the re?ec 
tion prior to the capturing of the image, or 

modifying the captured image based on the automatic 
identi?cation of the shadoW or the re?ection. 

2. The device of claim 1, further comprising: 
a sensor to monitor characteristics of the device and the 

framed image, Where the automatically identifying the 
shadoW or the re?ection is based on the monitored char 
acteristics. 

3. The device of claim 2, Where the sensor comprises: 
a motion sensor for monitoring movement associated With 

the device, 
Where the processor is con?gured to determine Whether 
movement in at least a portion of the framed image 
corresponds to the movement monitored by the motion 
sensor, and 

Where the processor is con?gured to identify the shadoW or 
re?ection When movement in at least a portion of the 
framed image corresponds to the movement monitored 
by the motion sensor. 
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4. The device of claim 3, Where the motion sensor com 
prises an accelerometer, a gyroscope, or a virtual accelerom 
eter. 

5. The device of claim 3, Where the sensor further com 
prises: 

a distance meter to measure a distance from the device to 
the subject, 

Where the processor is con?gured to identify the shadoW or 
re?ection When movement in at least a portion of the 
framed image corresponds to the movement monitored 
by the motion sensor and further based on the measured 
distance. 

6. The device of claim 2, Where the sensor comprises: 
a light direction sensor to determine a direction of light 

incident on the subject; and 
a database to store shapes or silhouettes corresponding to 

the user, 
Where the processor is con?gured to: 

identify shapes or silhouettes in the framed image; 
determine Whether an identi?ed shape or silhouette in 

the framed image matches one of the shapes or sil 
houettes stored in the database; and 

automatically identify the shadoW or the re?ection cor 
responding to the user When the identi?ed shape or 
silhouette in the framed image matches one of the 
shapes or silhouettes stored in the database and fur 
ther based on the direction of light incident on the 
subject. 

7. The device of claim 1, Where the image capturing assem 
bly includes a lens assembly to receive the framed image and 
a vieW?nder or display to present the framed image to the 
user. 

8. The device of claim 7, Where adjusting the image cap 
turing assembly based on the automatic identi?cation of the 
shadoW or the re?ection prior to the capturing of the image 
further comprises: 

presenting a noti?cation in the vieW?nder or display, the 
noti?cation indentifying the existence of the shadoW or 
re?ection. 

9. The device of claim 8, Where the noti?cation identi?es 
the location of the shadoW or re?ection in the framed image. 

10. The device of claim 7, Where adjusting the image cap 
turing assembly based on the automatic identi?cation of the 
shadoW or the re?ection prior to the capturing of the image 
further comprises: 

adjusting a ?ash associated With the device to reduce an 
effect of the shadoW or re?ection in the captured image. 

11. The device of claim 10, Where adjusting the ?ash com 
prises activating or increasing the ?ash When a shadoW is 
identi?ed and deactivating or decreasing the ?ash When a 
re?ection is identi?ed. 

12. The method of claim 1, Where modifying the captured 
image based on the automatic identi?cation of the shadoW or 
the re?ection further comprises: 

automatically editing the captured image to remove the 
shadoW or the re?ection. 

13. A method, comprising: 
framing an image for capturing in an image capturing 

device, Where the image includes a subject; 
automatically determining Whether a user-based artifact 

appears in the framed image; and 
notifying a user of the image capturing device When user 

based artifacts appear in the framed image. 



US 2010/0033588 A1 

14. The method of claim 13, Where automatically deter 
mining Whether a user-based artifact appears in the framed 
image comprises: 

monitoring movement associated With the image capturing 
device; 

identifying movement in the framed image; 
determining Whether the movement in the framed image 

corresponds to the movement associated With the image 
capturing device; and 

determining that the framed image includes the user-based 
artifact When the movement in the framed image corre 
sponds to the movement associated With the image cap 
turing device. 

15. The method of claim 14, Where monitoring movement 
of the image capture device is performed by a motion sensor 
comprising an accelerometer, a gyroscope, or a virtual accel 
erometer. 

16. The method of claim 14, Where automatically deter 
mining Whether a user-based artifact appears in the framed 
image comprises: 

measuring a distance from the image capturing device to 
the subject; and 

determining that the framed image includes the user-based 
artifact When the movement in the framed image corre 
sponds to the movement associated With the image cap 
turing device and further based on the measured dis 
tance. 

17. The method of claim 13, Where automatically deter 
mining Whether a user-based artifact appears in the framed 
image comprises: 

storing a number of shapes or silhouettes associated With 
the user; 

determining a direction of light incident on the subject; 
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identifying a shape or silhouette in the framed image; 
determining Whether the identi?ed shape or silhouette in 

the framed image matches one of the stored shapes or 
silhouettes associated With the user; and 

determining that the user-based artifact appears in the 
framed image When the identi?ed shape or silhouette in 
the framed image matches one of the stored shapes or 
silhouettes associated With the user and further based on 
the direction of light incident on the subject. 

18. The method of claim 13, further comprising: 
capturing the framed image; 
automatically editing the captured image to reduce an 

effect of the user-based artifact on the captured image; 
and 

storing the captured image. 
19. A device, comprising: 
means for framing an image of a subject for capturing; 
means for automatically identifying a shadoW correspond 

ing to a user of the device in the framed image; 
means for notifying the user about the identi?ed shadoW; 
means for capturing the framed image based on the iden 

ti?ed shadoW, such that effects of the identi?ed shadoW 
in the captured image are reduced; and 

means for storing the captured image. 
20. The device of claim 19, Where the means for capturing 

the framed image based on the identi?ed shadoW, such that 
effects of the identi?ed shadoW in the captured image are 
reduced, further comprise at least one of: 
means for adjusting a ?ash during capturing of the image to 

reduce the effects of the identi?ed shadow; or 
means for automatically editing the captured image to 

remove the identi?ed shadoW. 

* * * * * 


